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EXECUTIVE SUMMARY 


Route 28 in Barnstable is a major regional east-west transportation corridor on Cape Cod owned and maintained by the Massachusetts Department of 
‘Transportation (MassDOT). The section of Route 28 from Santuit-Newtown Road to Route 130 was identified as a priority for investigation. This section 
of road is often congested, patticularly in the summer months, and exhibits many safety issues. Particularly problematic are the three major intersections: 
Route 28 at Santuit-Newtown Road, Main Street, and Route 130. 


The purpose of this study is to develop alternatives that will provide safe and convenient access within the study area for all users of the roadway system 
including pedestrians, bicyclists, and motorists. 


With the benefit of active participation by members of the community, a detailed analysis of existing conditions was conducted to pinpoint issues along 
the cortidor. Beginning with recommendations from the public and working closely with Town staff, a host of potential improvement options were 
developed throughout the corridor. Based on technical review and feedback from a public review of the alternatives, these improvement options were 
refined and organized into the following sets of key short- and long-term recommendations. 


is ah TERM RECOMMENDATIONS i ROUTE 28 IN COTUIT 
Adjust signal timing at the Route 28 at Route 130 traffic signal 

* Install “Don’t Block the Box” pavement marking and signs at the intersections of Route 
28 at Main Street and Route 28 at Sandalwood Drive 

* Work with the Cape Cod Regional Transit Authority to establish a bus stop on Route 28 
near the existing crosswalk east of Main Street 

+ Conduct a Road Safety Audit for the intersections of Route 28 at Route 130 and Route 
28 at Santuit-Newtown Road 


LONG TERM RECOMMENDATIONS 
Install a signal or roundabout at the intersection of Route 28 at Santuit-Newtown Road 

+ Install sidewalks to close the gaps in the existing pedestrian network within the study 
area 

* Relocate and improve the intersection of Route 28 at Route 130 to the west 

* Consider changes to Route 28 to reduce vehicle speeds and improve the 
accommodation of pedestrians and bicyclists 


Beyond these key recommendations, this report outlines the host of improvement 
options to consider and advance as funding becomes available. ‘To assist in prioritizing 
improvements, the report identifies the relative time frame, cost, and expected benefit 

in terms of safety and congestion, including bicycle and pedestrian accommodation, for 
each potential improvement. A summary of all improvement options is presented on the 
following page. 
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SUMMARY OF ALTERNATIVES 


ROUTE 28 AT ROUTE 130 
Retime traffic signal Short $ e 

| 
Widen Route 130 approach Long $$ ee e 

| 

| | | 
Relocate/realign intersection to the west Long $$$ e eoo | e e 
ROUTE 28 AT MAIN STREET AND ROUTE 28 AT SANDALWOOD DRIVE 
"Don't Block the Box" markings Short $ e 
Improvements to Route 130 intersection Short-Long $-$$$ e 
Improvements to Santuit-Newtown Road 

Long $$$ ee 

intersection 
ROUTE 28 AT SANTUIT-NEWTOWN ROAD 
Traffic signal: one Route 28 through lane Long $$$ ee eee eee 
Traffic signal: two Route 28 through lanes Long $$$ ee eee eee 
Roundabout: one Route 28 through lane Long $$$ eee eee eee 

| 
Roundabout: two Route 28 through lanes Long $$$ eee | eee coe 
PEDESTRIAN CONCEPTS BICYCLE CONCEPTS TRANSIT CONCEPTS OTHER CONCEPTS 
* — Close sidewalk gaps * Expanded shoulders * Bus stop with signage | * — Follow-up safety analyses 
* — Sidewalks on both sides of where possible for bicycle | * — Bus bench/shelter * Improved stormwater management and treatment 

Route 28 for entire corridor accommodation * — Bus pull-outs * — Improved vegetation management 
* Alternate bike routes * — Speed management on Route 28: visual narrowing and gateway treatments 
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Route 28 in Barnstable is a major regional east-west transportation corridor on Cape Cod owned and maintained by the Massachusetts Department of 
Transportation (MassDOT). The section of Route 28 from Santuit-Newtown Road to Route 130 was identified as a priority for investigation. This section 
of road is often congested, particularly in the summer months. The corridor includes three busy intersections on Route 28 including at Santuit-Newtown 
Road, Main Street, and Route 130 that are often functionally deficient. 


There are safety concerns in addition to congestion issues. The intersection of Route 28 and Santuit-Newton Road is an unsignalized four-way intersection 
with challenging geometry. The intersection of Route 28 and Route 130 is a signalized intersection with challenging grades. Both intersections have been 
identified as facilitating a high percentage of injury crashes. Additionally, the intersection of Main Street and Route 28 is of concern as it is difficult for 
cars to make a left onto and off of Main Street, which can result in traffic congestion or unsafe maneuvers. 

rs. This is 


s, and transit use! a heavily used corridor for 


Also of key concern is accommodation for all road users including motorists, pedestrians, bicycl: 
non-motorized users looking to access jobs and retail destinations from their neighborhoods. 


Despite there being significant concerns with this corridor there has been limited study to identify solutions. Any potential improvements along this 
corridor must be balanced with impacts on the environment and neighboring properties. 


As shown in Figure 1, the segment of Route 28 in Barnstable identified as the study area is approximately 0.35 miles in length extending from Santuit- 
vtown Road to Re 130. 
Newtown Road to Route FIGURE. STUDY AREA 
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STUDY GOALS 


The purpose of this study is to develop alternatives that will provide safe and convenient access within the study area for all users of the roadway system 
including pedestrians, bicyclists, and motorists. 


The goals of this study are to: 

+ Improve safety 

* Reduce congestion 

+ Improve accommodation of all users 


PREVIOUS AND ONGOING STUDIES AND PLANS 
The following studies and plans were reviewed: 

* Route 28 & Route 132 Traffic Circulation Study: Barnstable Area — 1992 

+  Cotuit Village Plan (Town of Barnstable Comprehensive Plan) — 2005 

* Barnstable Historic Preservation Plan — 2010 Update 


STUDY PROCESS 


The study began with the development of a project scope in the spring of 2015 for consideration of funding under the Cape Cod Unified Planning Work 
Program for Federal Fiscal Year 2017. The project scope and funding, from the Massachusetts Department of Transportation, was approved in August 
2015. Following data collection and background research, the project kicked off with a meeting with Town of Barnstable staff in the spring of 2016, At 
that meeting a public participation plan was developed for this study with goals of: 

* Gathering input from community stakeholders and the public to establish a vision for the corridor 

* Soliciting feedback of potential alternatives 


As formalized in the public participation plan, the study process included two public meetings as shown in Figure 2. 


FIGURE 2. STUDY PROCESS 


LISTENING PUBLIC 
SESSION REVIEW OF DRAFT 


CONCEPTS REPORT 


FINAL 


REPORT 


BACKGROUND RESEARCH CONCEPT DESIGN 
AND SITE VISITS DEVELOPMENT REFINEMENT 


1 
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8 | INTRODUCTION 


To solicit input and to alert stakeholders to the public meetings on the project, Commission staff conducted targeted outreach campaigns. These included 
posting flyers about the listening session, sending postcards to residents in the area in advance of the public meetings, press releases about the two public 
meetings, creation and maintenance of a webpage about the project, and email updates about the project. For stakeholders that could not attend the public 
meetings, materials were made available on the website. Commission staff also spoke on the phone, in person, and via email with stakeholders that could 
not attend the meetings but wanted to provide comments and input on the project. Figures 3 and 4 show examples of outreach materials. 


FIGURE 3. POSTCARDS FOR PUBLIC MEETINGS FIGURE 4. POSTED FLYER FOR PUBLIC MEETING 
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ROUTE 28'COTUIT 1 For sale vsTs8 or" 
SANTUIT-NEWTOWN ROAD TO | ROUTE 130 : cas 02 
CORRIDOR STUDY he fs 
PUBLIC MEETING 


CORRIDOR STUDY 


PUBLIC MEETING 
WEDNESDAY, JUNE 22, 20161 6:00 PM - 8:00 PM 


COTUIT FREEDOM HALL 
976 MAIN STREET, COTUIT, MA 


FOR MORE INFORMATION, PLEASE VISIT 
WWW.CAPECODCOMMISSION.ORG/ROUTE28COTUIT 
OR CALL 508.362 


ROUTE 28 COTUIT 
SANTUIT-NEWTOWN ROAD 
TO ROUTE 130 
CORRIDOR STUDY 
PUBLIC MEETING 
200-20.599. > 


WEDNESDAY, NOVEMBER 2; 2016 | 6:00 PM - 8:00-PM 
COTW FREEDOM HALL | 976 MAIN STREET, COTUIT, MA 


FOR MORE INFORMATION, PLEASE VISIT 
MISSION.ORG/ROUTE28COTUIT 


ROUTE 28 COTUIT CORRIDOR STUDY | 9 


To begin this study, Commission staff conducted an existing conditions analysis for the study area. During this analysis, staff reviewed the zoning, land 
use, bicycle and pedestrian accommodations, transit connections, traffic volumes, speed limits, and crash history for the study area. 


ZONING AND LAND USE 


Zoning and land use through the corridor ate shown in the Figute 5. The area is almost entirely residentially zoned (Residence F District) with a Resource 


Protection Overlay District. Figure 6 highlights that the predominant land use in the area is residential, with a concentration of commercial uses on Route 
28. 


SANTUIT POND x FIGURE 5. EXISTING ZONING 
MASHPEE ZONING 
R5 (RESIDENCE DISTRICT) 
R3 (RESIDENCE DISTRICT) 
MM C2 (COMMERCIAL DISTRICT) 
ME (INDUSTRIAL DISTRICT) 


BARNSTABLE ZONING 
RF (RESIDENCE F DISTRICT) 


MMM S&D (SERVICE AND 


DISTRIBUTION DISTRICT) 
RPOD (RESOURCE PROTECTION 


OVERLAY DISTRICT) 


STUDY AREA 


RIVERS 


@ ponps 
@® ACTIVE CRANBERRY BOGS 


Map Data: Barnstable and Mashpee Town Zoning Maps ROUTE 28 COTUIT CORRIDOR STUDY | 11 


Map Data: MassGIS 
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SANTUIT POND. 


LOVELL'S POND 


FIGURE 6, EXISTING LAND USE 
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HISTORIC AREAS, WETLAND, AND OPEN SPACE 

As shown in Figure 7, the area features a wealth of historic resources. Within the study area, the Santuit National Register Historic District contains a 
number of historic buildings dating back to the 1700s. South of the study area, the Cotuit National Register Historic District contains a vast collection of 
well-preserved historic buildings. 


FIGURE 7. HISTORIC AREAS AND 
POINTS 
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Map Data: Massachusetts Historical Commission Inventory (MACRIS); Barnstable and Mashpee Assessors’ Data 
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The most notable wetlands resource within the study area, as shown in Figure 8, is the Santuit River, which flows under Route 130 and Route 28 to the 
north and west of the signalized intersection. Another significant wetland area exists to the north of Route 28 roughly halfway between Sandalwood Drive 


and Santuit-Newtown Road. While there is no permanently protected open space within the study area there is a good deal in the surrounding area as 
shown in Figure 8. 
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Map Data: MassDEP and MassGIS 
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LE AND PEDESTRIAN ACCOMMODATIONS 


sure 9 shoy ing bicycle and pedestrian accommodations within and in the vicinity of the study area. A multi-use path approaches the study area 
on the w ide of Route 130, but ends about a quarter-mile north of Route 28. Sidewall on the south side of Route 28 from Main Street to 
Sandalwood Drive. Sidewalks also extend from Route 28 south down Main Street and north up Santuit-Newtown Roads. Within the study area, marked 


crosswalks are located across Main at the intersection with Route 28 and across Route 28 just west of Sandalwood Drive. Asid 
path on Route 130, ther 


narrow and not v 


om the multi-use 
site. Furthermore, the shoulders on Rout: re very 


FIGURE 9, PEDESTRIAN, 
BIKE, AND TRANSIT 
ACCOMMODATIONS 


SIDEWALK 
MULTI-USE PATH 
BUS ROUTE 
STUDY AREA 
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SPEED LIMITS AND CRASH HISTORY 


Traveling ea: along Rout the speed limit drops from 50 miles per hour (mph) down to 40 mph just east of the study area at Anchor Lane. 
eed limit drops further down to 35 mph at Sandalwood Drive before increasing up to 50 mph 600 feet west of the Route 130, as can be seen in 


Figure 10. 


Crashes repc within the last three years and speed limits are shown in Figure 11. Crash history points to the Route 28 intersections with Route 130 and 
with Santuit-Newtown Road as being the most dangerous within the study Less pronounced safety issues appear to t at the Route ctions 
with Main Street and with Sandalwood Drive. 
FIGURE 10. 
SPEED LIMITS 
=== 35 MPH 
== 40 MPH 
mee 50 MPH 


Map Data: Speed limits based on Massachusetts Department of Transportation records 
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SUNOCO/4741 FALMOUTH ROUTE 130 INTERSECTION 
ROAD 


5 CRASHES 22 CRASHES 
PROPERTY DAMAGE PROPERTY DAMAGE 
ONLY: 5 ONLY: 18 
INJURY: 0 INJURY: 4 
FATALITY: 0 FATALITY: 0 


Map Data: Crash information based on Barnstable Police Crash Reports 


MAIN STREET INTERSECTION 


13 CRASHES, 


PROPERTY DAMAGE 
ONLY: 12 


INJURY: 1 


FATALITY: 0 


SANDALWOOD DR 


7 CRASHES 


PROPERTY DAMAGE 
ONLY: 5 


INJURY: 2 


FATALITY: 0 


4588 FALMOUTH ROAD 


1. CRASH 


PROPERTY DAMAGE 
ONLY: 1 
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FIGURE 11. CRASH HISTORY 
(MAY 2013-APRIL 2016) 


PROPERTY DAMAGE ONLY 
INJURY 
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SANTUIT-NEWTOWN ROAD 
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18 CRASHES 


PROPERTY DAMAGE 
ONLY: 11 


INJURY: 6 


FATALITY: 1 
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Commission staff measured traffic volumes on major roads and at major intersections within the study area. Table 1 presents a summary of the volumes 
typically seen on the major roadways within the study area. Annual Average Daily Traffic is the average number of vehicle trips per day on the roadway 
over the course of a full calendar year. Summer Average Daily Traffic represents the average number of vehicle trips per day on the roadway over the 
months of July and August. Traffic patterns vary day-to-day due to events, weather, and a host of other facts so the actual traffic on any given day can vary 


substantially. Detailed traffic volume data is included in Appendix A. 


TABLE 1. TRAFFIC VOLUMES 


ROUTE 28 

ROUTE 130 

MAIN STREET 

SANTUIT-NEWTOWN ROAD (NORTH OF ROUTE 28) 


SANTUIT-NEWTOWN ROAD (SOUTH OF ROUTE 28) 


20,000 — 21,000 
6,000 — 7,000 
™,700 

2,100 


1100 


26,000 — 28,000 
8,000 — 10,000 
2,300 

“2,700 


™1,500 


During the course of the study, Commission staff conducted several site visits to the study area. These site visits helped Commission staff better 
understand the area, how the traffic functions, and the area's character, opportunities, and constraints. During these site visits, staff noted congestion and 
confusion at several intersections in the corridor, missing links in sidewalks, and poor bike accommodations. However, there were many positive aspects to 
the area, including its historic character and the Santuit River. 
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All of the work in analyzing existing conditions was used to support a community-driven alternative development process that began with a listening 
session. A full set of meeting notes, including a copy of the presentation, are included as Appendix B. 


The listening session, the first public meeting for this project, was held at the Cotuit Freedom Hall on June 22, 2016. Following a presentation to the 
audience about the study area, goals, and existing conditions, attendees participated in a visioning exercise for the corridor. The visioning exercise began 
with a brief group brainstorm of what stakeholders liked about the area. Attendees then split into groups to record on maps the strengths of the corridor, 
the issues they saw with the area, any suggestions for the corridor, and any other comments they had. 


* The Village of Santuit is a tight knit community 

* Small town feeling 

* Historic feeling and historic buildings 

* Cahoon Museum of American Art 

+ This section of Route 28 feels different than the rest; is a nice break 

* There are things to do within walking distance, although not very safe 
to walk 


* Sidewalks and crosswalks are nice where they exist 

* Unique local shops 

* Nearby recreational opportunities such as Lovell's Pond 
* This portion retains some tree canopy 
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ISSUES 


Heavy traffic 

* Cars speed along the corridor 

* Blind curves and corner 

* Cars run red lights 

* Light timing is poor 

* Traffic backs up to the east from the light at Route 130 

* — Itis difficult to make a left turn out of Main Street or onto Main 
Street from Route 28 

* Difficult to turn left out of Sandalwood Drive 

° Left turns off of Santuit-Newtown Road are difficult in both 
directions 

* People pass cars on the right 

¢ Difficult to walk around the area; sidewalks don’t connect 

* There is only one crosswalk 

* Residents are afraid to use the crosswalk 

* Guardrail is close to the road 

* Vegetation creates poor visibility and infringes on areas for 
pedestrians 


The issues identified at the listening session are mapped in Figure 12. 
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SUGGESTIONS 


Synchronize or better time the lights 

+ Have a camera that records people who run the red lights 

+ Prohibit left turns onto and out of Main Street 

* Create a left turn lane on Route 28 

* Have a police officer at the Main Street and Route 28 intersection after 
baseball games 

* Shift the intersection of Route 130 and Route 28 to the west 

* Cut back vegetation to provide space for pedestrians and increase 
visibility 

* Put bikes and pedestrians behind the guardrail 

+ Add a traffic circle at Route 130 and/or at Santuit-Newtown Road 

+ Add a light at Santuit-Newtown Road 

* Lower the speed limit through the corridor 

* Create a historic district with signage 

* Connect the cul de sac of Sandalwood Drive with Route 130 

+ Add a grass median on Route 28 

+ Add flashing arrows and speed signs along Santuit-Newtown Road 

* Remove distracting signs at Santuit-Newtown Road 

+ Add sidewalk on either side of Route 130 

* Add bike path on west side of Route 130 and along Route 28 

* Add sidewalk along Route 28 

* Add a crosswalk across Route 28 at Main Street 

*  Repaint the existing crosswalk to brighten it up 

+ Add blinking lights for the crosswalk 

* Open up Old Post Road from Wakeby Road to Route 28 Industry Road 

* Create a one way loop down Santuit-Newtown Road and up Main Street 

+ Make Banfield Drive one way 

* Have “Cross the white line, pay the fine” signs along the corridor 

* “Don’t block the box” signs and markings 

* Increase driver awareness of bikers and pedestrians 

+ Improve driver education 

* Puta traffic light at Main Street 

* Build another road 

* Expand public transit with bus stops along the corridor at the Regatta or 
just east of Santuit-Newtown Road 

* Make trucks use a different route 


Figure 13 shows suggestions from the listening session. 


FIGURE 12. ISSUES IDENTIFIED AT LISTENING SESSION 
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FIGURE 13, SUGGESTIONS IDENTIFIED AT LISTENING SESSION 
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ALTERNATIVE IDENTIFICATION 


Potential improvements were identified from suggestions from the listening sessions and a technical review of the issues present at each location. 


Commission staff, in consultation with Town staff, reviewed these possible improvements and developed a set of potential improvements for further 


investigation: 


ROUTE 28 AT ROUTE 130 

* Retiming the traffic signal 

* Changes to the lane configuration 

* Replacement of the signal with a roundabout 

*  Bicycle/pedesttian accommodation upgrades 

ROUTE 28 AT MAIN STREET 

* “Don’t Block the Box” pavement markings 

+ Left turn restrictions 

* Route 28 westbound left turn lane 

* Installation a traffic signal or roundabout 

*  Bicycle/pedestrian accommodation upgrades 

ROUTE 28 AT SANDALWOOD DRIVE 

* “Don’t Block the Box” pavement markings 

* Back access to Route 130 or Santuit-Newtown 
Road 

+ Installation of a traffic signal or roundabout 

*  Bicycle/pedesttian accommodation upgrades 


ROUTE 28 AT SANTUIT-NEWTOWN ROAD 

+ Modifying intersection geometry 

* Installation of a traffic signal or roundabout 

*  Bicycle/pedestrian accommodation upgrades 

PEDESTRIAN ACCOMMODATIONS 

* Closing sidewalk gaps 

+ Installation of sidewalks on both sides of Route 
28 for entire corridor 

+ Bumpouts 

BICYCLE ACCOMMODATIONS 

* Route 28 cross-section options 

* Regional routing options 

TRANSIT ACCOMMODATIONS 

+ Bus stop 

* Bus shelter 

+ Bus pull-out 


OTHER 

* Signage 

* Stormwater management 

* Vegetation management 

* River preservation 

* River visitation options 

* Review of passing zones 

* Review of speed limits 

* Speed management on Route 28 
* Gateway treatments 


Additional alternatives that were submitted by the public for consideration included moving Main Street to line up with Route 130 and installing a portable 
traffic signal west of Sandalwood Drive (see Appendix C for more details). Commission and Town staff examined the feasibility of each of these potential 
improvements through an alternative screening process. Possible improvements identified as potentially feasible were refined and presented at a second 


public meeting to allow for public review. 


ALTERNATIVE SCREENING 


While all alternatives identified through the above described process appeared to provide some benefit a number were eliminated from consideration 


based on the feasibility analysis. More detail on alternatives that were not further developed can be found in Appendix 


C. At all locations, there were no 


opportunities for bicycle or pedestrian accommodation upgrades without major intersection reconstruction. Eliminated alternatives included the following: 


ROUTE 28 AT ROUTE 130 
* Replacement of the signal with a roundabout * 
* Moving Main Street to align with Route 130 


ROUTE 28 AT MAIN STREET ‘S 
* Left turn restrictions 

* Route 28 westbound left turn lane . 
* Installation of a traffic signal or roundabout . 


ROUTE 28 AT SANDALWOOD DRIVE 
Back access to Route 130 or . 
Santuit-Newtown Road 
Installation of a traffic signal ot roundabout —* 
ROUTE 28 AT SANTUITNEWTOWN ROAD 

Modifying intersection geometry . 
Connector road : 


PEDESTRIAN ACCOMMODATIONS 

Bumpouts 

OTHER 

Installation of a portable traffic signal west of 
Sandalwood Drive 

Widening Route 28 to four lanes 

Zoning changes 
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The public review of alternatives took place at the second public meeting for this project, held at the Cotuit Freedom Hall on November 2, 2016. The 
presentation provided a brief overview of the project, a summary of the issues and suggestions provided at the June public meeting, and then walked 
through the potential alternatives for each intersection as well as some corridor-wide improvement alternatives. 


Following the overview of the alternatives, attendees provided comments and feedback on each alternative by visiting five tables throughout the room. 
Each table had a different intersection or issue area for the corridor broken out as follows: Route 130 at Route 28, Santuit-Newtown at Route 28, Main 
Street and Sandalwood Drive at Route 28, Pedestrian and Bike Accommodations, and Transit Accommodations. At each table, attendees wrote down 
feedback and comments for each alternative and put their feedback in a + or - column to show whether they generally supported the idea or not. 
Attendees circulated to each table they were interested in. A full set of meeting notes, including a copy of the presentation, are included in Appendix D. 


PHOTOS FROM PUBLIC REVIEW OF ALTERNATIVES MEETING, NOVEMBER 2, 2016 
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PHOTOS FROM PUBLIC REVIEW OF ALTERNATIVES MEETING, NOVEMBER 2. 


The opinions expressed and comments made on the alternatives presented at the November public meeting were used to refine the alternatives. The 
following section presents the alternatives developed as part of this study along with a discussion of relative time frame and cost, and expected impacts in 
terms of safety, congestion, bicycle and pedestrian accommodation, and property of each alternative. Table 2 summarizes the alternatives. 

TABLE 2. SUMMARY OF ALTERNATIVES 


ROUTE 28 AT ROUTE 130 

Retime traffic signal Short $ e 

Widen Route 130 approach Long $$ ee 2 

Relocate/realign intersection to the west Long $$$ e eee e eco 


ROUTE 28 AT MAIN STREET AND ROUTE 28 AT SANDALWOOD DRIVE 


"Don't Block the Box" markings Short $ e 
Improvements to Route 130 intersection Short-Long $-$$$ e 
Improvements to Santuit-Newtown Road 
Long $$$ eo 

intersection 
ROUTE 28 AT SANTUIT-NEWTOWN ROAD 
Traffic signal: One Route 28 through lane Long $$$ ee e eee 
Traffic signal: Two Route 28 through lanes Long $$$ eo coe eco 
Roundabout: One Route 28 through lane Long $$$ ry ° eco 
Roundabout: Two Route 28 through lanes Long $$$ e e eco 
PEDESTRIAN CONCEPTS BICYCLE CONCEPTS TRANSIT CONCEPTS OTHER CONCEPTS 
* Close sidewalk gaps * Expanded shoulders where |* — Bus stop with * Follow-up safety analyses 
* Sidewalks on both sides of possible for bicycle signage * — Improved stormwater management and treatment 

Route 28 for entire corridor accommodation * Bus bench/shelter | * Improved vegetation management 

* — Alternate bike routes * Bus pull-outs * Speed management on Route 28: visual narrowing and gateway treatments. 
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ROUTE 28 AT ROUTE 130 

The intersection of Route 28 at Route 130 is a signalized T-intersection. The eastbound Route 28 approach consists of an exclusive left-turn only lane 
and a through lane. The westbound Route 28 approach consists of a single shared through and right-turn lane. The Route 130 approach consists of a 
single shared left-turn and right-turn lane. The Route 130 approach is wide enough to function as two lanes for approximately two car lengths. The signal 
operates as a three-phase actuated uncoordinated signal including a lead phase for the eastbound Route 6 through traffic and protected left turns, a phase 
for eastbound and westbound through traffic on Route 28, and a phase for Route 130 traffic. There is no dedicated pedestrian accommodation at the 
intersection. 


Key issues at this location include congestion (particularly queuing on the westbound approach), a significant crash history (potentially related to 

vehicle speeds and red light running), and lack of pedestrian accommodations. Given the safety issues at this intersection, a Road Safety Audit (RSA) is 
recommended as detailed on page 41. After this analysis is complete, consideration should be given to the potential improvement alternatives detailed on the 
following pages. 


RETIMING THE SIGNAL 

This alternative seeks to minimize delays at the intersection and provide overall better progression using the existing traffic signal equipment. The timing 
of the traffic signal would be changed in two ways. First, the progression of the signal would be changed to create gaps in Route 28 traffic to allow vehicles 
to mote easily exit from Main Street and Sandalwood Drive. Second, a “dynamic maximum green phase” would be implemented for the westbound Route 
28 approach, extend the green time for this approach if significant queuing is observed. Both of these changes are shown schematically in Figure 14. 
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FIGURE 14. RETIMING OF ROUTE 28 AT ROUTE 130 SIGNAL 


ExistingTiming 


ANTICIPATED IMPACTS 


Safety 
Congestion: Route 28 r ) 
[ ) Congestion: Route 130 
Proposed Timing Cc ® 
9 ongestion: Main Street & Sandawood Drive @ 


Pedestrian/Bike Accommodation 


Property Impacts 


Time frame : Short-term Cost: $ 


This alternative seeks to maximize the number of vehicles that can be processed from Route 130 by clearly defining two approach lanes on Route 130. 
This would occur by adjusting the geometry of that approach and potentially expanding the pavement on the east side of Route 130. By increasing the 
number of vehicles that can be processed from the Route 130 approach, more green time can be given to the Route 28 traffic. This alternative, shown in 
Figure 15, would be done in combination with retiming the traffic signal. 


FIGURE 15. WIDENING THE INTERSECTION AT ROUTE 28 AT ROUTE 130 
N 


ANTICIPATED IMPACTS 


Safety 
Congestion: Route 28 ee 
Congestion: Route 130 ( } 


Congestion: Main Street & Sandalwood Drive ©) 
Pedestrian/Bike Accommodation 
Property Impacts 


Time frame : Long-term Cost: $$ 
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Significant improvements to the operation or pedestrian accommodations are infeasible with the current location of the intersection given the 
environmental and historic resources so close to the signal. This alternative, illustrated in Figure 16, relocates the intersection to the west allowing for 
significant improvements to be made. The primary operational benefit comes from removing the Route 28 westbound right-turning vehicles from the 
operation of the signal with a bypass lane prior to the signal. The relocated signal also allows for safe pedestrian accommodation at the intersection and 
along the corridor, 


FIGURE 16. REALIGN INTERSECTION TO THE WEST 
EXISTING SIDEWALK 
NEW SIDEWALK 


ANTICIPATED PROPERTY IMPACTS 


ANTICIPATED IMPACTS 


Safety t 
Congestion: Route 28 @ ( } o 


Congestion: Route 130 ® 


Congestion: Main Street & Sandalwood Drive @ 


Pedestrian/Bike Accommodation @ ( } & 


Property Impacts 


Time frame : Long-term Cost : $$$ 
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ROUTE 28 AT MAIN STREET 

Main Street intersects Route 28 from the south to form an unsignalized T-intersection. The eastbound Route 28 approach consists of a single lane for 
through traffic and right-turning vehicles. The westbound Route 28 approach consists of a single lane for through traffic and left-turning vehicles. The 
Main Street approach consists of a single lane for left-turning and right-turning vehicles and is under STOP-sign control. Sidewalks exist on the west side 
of Main Street and the south side of Route 28 east of the intersection. A crosswalk provides a pedestrian connection across Main Street. 


Key issues at this location include difficulty in making left turns out of Main Street onto Route 28. Given the safety concerns related to this maneuver, 

a follow-up engineering safety review would be appropriate. This review would assess and make recommendations on the current pavement markings, 
signage, and any sight distance obstructions in the vicinity of intersections. Additionally, consideration should be given to “Don’t Block the Box” markings 
and signage as discussed below. 


"DON'T BLOCK THE BOX" MARKINGS 

Through pavement markings and signage, this alternative secks to alert westbound 
Route 28 motorists not to block the intersection with Main Street. The signs and 
markings, enforceable with a fine, will help alleviate the gridlock that often exists 
when the signal with Route 130 is red for westbound Route 28 traffic. 


FIGURE 17. "DON'T BLOCK THE BOX" MARKINGS AT MAIN STREET 


ANTICIPATED IMPACTS 


Safety 
Congestion: Route 28 
Congestion: Main Street @ 
Pedestrian/Bike Accommodation 


Property Impacts 


Time frame : Short-term Cost: $ 
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ROUTE 28 AT SANDALWOOD DRIVE 

Main Street intersects Route 28 from the north to form an unsignalized T-intersection. The eastbound Route 28 approach consists of a single lane for 
through traffic and left-turning vehicles. The westbound Route 28 approach consists of a single lane for through traffic and right-turning vehicles. The 
Sandalwood Drive approach consists of a single lane for left-turning and right-turning vehicles and is under STOP-sign control. Sidewalks exist on the 
south side of Route 28 west of the intersection. A crosswalk provides a pedestrian connection across Route 28 just to the west of the intersection, 


Key issues at this location include difficulty in making left turns out of Sandalwood Drive onto Route 28. Given the safety concerns telated to this 
maneuver, a follow-up engineering safety review would be appropriate. This review would assess and make recommendations on the current pavement 
markings, signage, and any sight distance obstructions in the vicinity of intersections. Additionally, consideration should be given to “Don’t Block the Box” 
markings and signage as discussed below. 


"DON'T BLOCK THE BOX" MARKINGS 

Through pavement markings and signage, this alternative secks to alert westbound 
Route 28 motorists not to block the intersection with Sandalwood Drive. The signs 
and markings, enforceable with a fine, will help alleviate the gridlock that often exists 
when the signal with Route 130 is red for westbound Route 28 traffic. 


FIGURE 18. "DON'T BLOCK THE BOX" MARKINGS AT SANDALWOOD DRIVE 
ANTICIPATED IMPACTS 
Safety 
Congestion: Route 28 
Congestion: Sandalwood Drive e 
Pedestrian/Bike Accommodation 
Property Impacts 


Time frame : Short-term Cost: $ 
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Santuit-Newtown Road intersects 


Route 28 to form a four 

piveieprensmcceate at | BE, estes 
unsignalized intersection. Each 
of the four approaches to the fa NEW SIDEWALK 


intersection consist of a single lane | 
shared to all movements. Given the sas ANTICIPATED PROPERTY IMPacts | ——— 
width of the approaches, vehicles 
often go around left-turning vehicles 
creating de facto left-turn lanes in an 
unorganized and often dangerous 
manner, Sidewalks exist on the west 
side of Santuit-Newtown Road 
notth of the intersection. Vehicle 
speeds on Route 28 and limited 
sight distance present hazards to 
vehicles approaching the intersection 
from Santuit-Newtown Road. 
Furthermore, the intersection lacks 
safe pedestrian accommodations. 
Given the safety issues at this 
intersection, a Road Safety Audit 
(RSA) is recommended as detailed 
on page 41, After this analysis is 
complete, consideration should 
be given to the following potential FIGURE 19. TRAFFIC SIGNAL: ONE ROUTE 28 THROUGH LANE ANTICIPATED IMPACTS 
improvement alternatives. 

Safety [  ) 


Congestion: Route 28 


This alternative involves the construction of a traffic signal at the intersection. The Congestion: Santuit Newtown eee 
Route 28 approaches would consist of a left-turn lane and a shared through/right- 

turn lane. The Santuit-Newtown Road southbound approach would consist of a Congestion: Main Street ee 
right-turn lane and a shared left-turn/through lane. The Santuit-Newtown Road 

northbound approach would consist of a single lane shared for all movements. Pedestrian/Bike Accommodation ( } é & 


Pedestrians would be able to safely navigate the intersection with a push-button 
activated exclusive pedestrian phase, crosswalks on two approaches, and new 
sidewalk connections to existing and future sidewalks in the area. Time frame : Long-term Cost: $$$ 
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Property Impacts 


This alternative involves the 
construction of a traffic signal at 
the intersection with two through 
lanes on Route 28 and improved 
pedestrian accommodations. The 
Route 28 approaches would consist 
of a left-turn lane, a through lane, 
and a shared through/right-turn 
lane. The Santuit-Newtown Road 
southbound approach would 
consist of a right-turn lane and a 
shared left-turn/through lane. The 
Santuit-Newtown Road northbound 
approach would consist of a single 
lane shared for all movements. 
Pedesttians would be able to safely 
navigate the intersection with a 
push-button activated exclusive 
pedestrian phase, crosswalks on 
two approaches, and new sidewalk 
connections to existing and future 


FIGURE 20. TRAFFIC SIGNAL: TWO ROUTE 28 THROUGH LANES ANTICIPATED IMPACTS 


sidewalks in the area. 
EXISTING SIDEWALK Safety ee 


NEW SIDEWALK Congestion: Route 28 


ANTICIPATED PROPERTY IMPACTS Congestion: saniitNewiown eee 


Congestion: Main Street ee 
Pedestrian/Bike Accommodation [a om 


Property Impacts 


Time frame : Long-term Cost: $$$ 
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This alternative involves the 
construction of a roundabout at the 
intersection with a single through 
lane on Route 28 and improved 
pedestrian accommodations. The 
roundabout would consist of a 
single lane from each approach and 
a signal circulating lane. Pedestrians 
would be able to safely navigate 

the intersection with crosswalks on 
two approaches and new sidewalk 
connections to existing and future 
sidewalks in the area. 


FIGURE 21. ROUNDABOUT: ONE ROUTE 28 THROUGH LANE ANTICIPATED IMPACTS 


EXISTING SIDEWALK Safety eo@e@ 

NEW SIDEWALK Congestion: Route 28 

ANTICIPATED PROPERTY IMPACTS Congestion: SantuittNewtown @o@e@@ 
eB! TRUCK APRON Congestion: Main Street ee 


Pedestrian/Bike Accommodation @o@e@ 


Property Impacts 


Time frame : Long-term Cost : $$$ 
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This alternative involves the 
construction of a roundabout at 
the intersection with two through 
lanes on Route 28 and improved 
pedestrian accommodations. The 
roundabout would consist of two 
approach lanes from the Route 
28 approaches and a single lane 
from the Santuit-Newtown Road 
approaches. Pedestrians would 

be able to safely navigate the 
intersection with crosswalks on 
two approaches and new sidewalk 
connections to existing and future 
sidewalks in the area. 
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FIGURE 22. ROUNDABOUT: TWO ROUTE 28 THROUGH LANES 
EXISTING SIDEWALK 
NEW SIDEWALK 
ANTICIPATED PROPERTY IMPACTS 


TRUCK APRON 


ANTICIPATED IMPACTS 


Safety 


Congestion: Route 28 


Congestion: Santuit-Newtown 


Congestion: Main Street 


Pedestrian/Bike Accommodation 


Property Impacts 


Time frame : Long-term Cost : $$$ 


PEDESTRIAN AND BICYCLE ACCOMMODATION ALTERNATIVES 


CLOSING SIDEWALK GAPS 


FIGURE 23. CLOSING SIDEWALK GAPS 


FIGURE 24. SIDEWALKS ON BOTH SIDES OF ROUTE 28 


EXISTING SIDEWALK 


NEW SIDEWALK 


EXISTING MULTHUSE PATH i 


As described in the Existing 
Conditions section, the existing multi- 
use path on Route 130 and sidewalks 
on Main Street, Santuit-Newtown 
Road, and a portion of Route 28 are 
important resources for pedestrians, 
but they lack connectivity within the 
study area. 


One alternative, as shown in Figure 
23, would be to provide connections 
with the ing pedestri 
accommodations in the area. This 
would include a si 

side of Route 28 and a sidewalk or 
multi-use path along the west side of 
Route 130. There is generally space 
within the public right of way for this 


pedestrian improvement; however, the 


intersection of Route 28 and Route 
130 would have to be investigated 
further given the constraints at this 
location. 


SIDEWALK ON BOTH SIDE 
OF ROUTE 28 

A second alternative, as shown in 
Figure 24, would include an additional 
sidewalk on the north side of Route 
28 between Route 130 and Santuit- 
Newtown Road would further 
improve pedestrian accommodations, 
but would come with significant 
additional costs and property impacts. 


ROUTE 28 COTUIT CORRIDOR STUDY | 39 


BICYCLE ALTERNATIVES 


ting shoulder on Route 


suited for 
bicyclists. While protected 
bicycle lanes or a multi-use path 
along Route 28 would provide 
much improved accommodations 
sts, there are numerous 
in implementing 
such improvements. Given 
these challenges, including 
significant property takings, 
such improvements are not 
recommended for this relatively 
short portion of Route 28 at this 
time. If such an improvement 
were proposed for a greater length 
along Route 28, the improvement 


in regional connectivity may justify 


costs of the project. 


Until such a regional solution is 
developed, this study recommends 
directing most bicyclists along an 
alternate route as shown in Figure 
26, and, where possible, widening 
shoulders on Route 2! 
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FIGURE 25. EXPAND SHOULDERS WHERE POSSIBLE 
FIGURE 26. ALTERNATE BIKE ROUTE FOR REGIONAL TRIPS 


Esti, HERE, DeLorme, Mapmyindia, © OpenStreetMap contributors, and the GIS user community, Esri, HERE, Mapmyindi 
utors, and the 


© OpenStreetMap 
IS user community. 


TRANSIT ALTERNATIVES 

The Cape Cod Regional Transit Authority H2O (Hyannis-to- 
Orleans) line runs along Route 28 through the study area. While 
the bus will stop within the study area if it is flagged down, 

a signed bus stop would add to the visibility of the service. 
Furthermote, a properly sited stop will ensure the transit user 
waits in a safe location that is easily visible to the bus driver. If 
ridership warrants, a bench may be a desirable amenity. 


OTHER ALTERNATIVES 

FOLLOW-UP SAFETY ANALYSES 

A Road Safety Audit (RSA) is a formal safety examination of 

a roadway location by an independent, multidisciplinary team. 

The purpose of an RSA is to identify potential safety issues and 
possible opportunities for safety improvements. The RSA provides 
a list of low-cost, short-term safety improvements and qualifies 
the location for funding of higher-cost, long-term improvements. 


Based on crash history, both the intersections of Route 28 at 
Route 130 and Route 28 at Santuit-Newtown Road ate good 
candidates for a RSA. Unlike this planning-level corridor study, the 
As would provide an engineering-level set of recommendations 


with specific recommendations on details such as signage, 
pavement markings, and traffic signal operation. This would be 
an important next step in addressing the safety issues at th 
locations. 


Additionally, while crash history does not point to the need for 
a full RSA at the intersections of Route 28 at Main Street and 
Route 28 at Sandalwood Drive, an informal engineering safety 
review would be appropriate. This review would ass 
recommendations on the current pavement markings, signage, and 
any sight distance obstructions in the vicinity of the intersections. 


and make 
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IMPROVED STORMWATER MANAGEMENT AND TREATMENT 

Effective stormwater management has both toad safety and 
environmental benefits. Removing water from the roadway surface 
is critical in reducing hazards such as hydroplaning, while the 
elimination of untreated stormwater discharge into groundwater and 
surface water sources is critical to the health of the area's natural 
environment. As part of this study, contaminants of concern and 

a set of Best Management Practices (BMP) well-suited to capture 
and treat these contaminants were identified. The contaminants of 
concern identified include nitrogen, phosphorus, and pathogens. 
Nitrogen is of particular concern for this section of roadway as it is 
located within the nitrogen-overloaded Popponesset Bay Watershed. 
See Appendix E for details on this watershed. 


Stormwater BMPs, as detailed in Appendix E, should be 
implemented as standalone projects or whenever major upgrades 
to the roadway are planned. Given the location within a nitrogen- 
sensitive watershed, stormwater improvements should utilize BMPs 
with the ability to remove nitrogen. 


IMPROVED VEGETATION MANAGEMENT 

While only relatively minor issues were noted in the field, it is 
important that vegetation near the roadway continue to be well 
maintained to avoid obstructing the sightlines of motorists. Tree 
limbs that extend towards the roadways, and hedges and shrubs near 
intersections, need to be periodically trimmed. This is particularly 
important in locations where obstructions may compromise drivers’ 
ability to see pedestrians and bicyclists. 


SPEED MANAGEMENT ON ROUTE 28 

Vehicle speeds on Route 28 were consistently noted as an issue by 
members of the public. It has been consistently show that simply 
changing the speed limit on a roadway does little to change vehicle 
speeds. The best way to reduce vehicle speeds is to change the 
character of the roadway. Features such as sidewalks and streets trees 
that visually narrow the roadways encourage lower speeds. Within the study area, it needs to be apparent to drivers they are entering a stretch of Route 
28 distinctly different than the relatively high-speed sections to the east and the west. A major improvement to the intersection of Route 28 at Santuit- 
Newtown Road would help to further define this area. 
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With the benefit of active participation by members of the community, a host of potential improvement options were developed for the corridor. Based 
on technical review and feedback from a public review of the alternatives, these improvement options were refined and organized into the following sets 
of key short- and long-term recommendations. 


+ Adjust signal timing at the Route 28 at Route 130 traffic signal 

* Install “Don’t Block the Box” pavement markings and signs at 
the intersections of Route 28 at Main Street and Route 28 at 
Sandalwood Drive 

* Work with the Cape Cod Regional Transit Authority to establish 
a bus stop on Route 28 near the existing crosswalk east of Main 
Street 

* Conduct a Road Safety Audit for the intersections of Route 28 
at Route 130 and Route 28 at Santuit-Newtown Road 


+ Install a signal or roundabout at the intersection of Route 28 at 
Santuit-Newtown Road 

* Install sidewalks to close the gaps in the existing pedestrian 
network within the study area 

+ Relocate and improve the intersection of Route 28 at Route 130 
to the west 

+ Consider changes to Route 28 to reduce vehicle speeds and 
improve the accommodation of pedestrians and bicyclists 


Given that Route 28 is owned and maintained by MassDOT, the 
Town of Barnstable will have to work with MassDOT to bring 

any of the improvements detailed in this report to fruition. Staff 
of the Cape Cod Commission are available to assist the Town in 
this effort. It is recommended that a meeting between MassDOT, 
Town of Barnstable, and Commission staff be set up to discuss the 
implementation of the short-term recommendations and potential 
funding options for the long-term recommendations. 
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APPENDIX C: DISCUSSION OF ELIMINATED ALTERNATIVES 


Route 28 at Route 130 eliminated alternatives : 
* Replacement of the signal with a roundabout: Eliminated due to the 
impact on historic properties in comparison to the anticipated benefits. —* 


+ Moving Main Street to align with Route 130: Eliminated due to the 
scale of property takings required and impact on historic properties in 
comparison to the anticipated benefits. 

*  Bicycle/pedestrian accommodation upgrades: Bicycle/pedestrian 


Install a roundabout: Eliminated due to the scale of property takings 
required in comparison to the anticipated benefits. 

Bicycle/pedestrian accommodation upgrades: Bicycle/pedestrian 
accommodation improvements are infeasible without a major 
reconstruction of the intersection. Bicycle/ pedestrian accommodation 
improvements would be required for and major reconstruction of the 
intersection. 


accommodation improvements are infeasible without a major Route 28 at Santuit-Newtown Road eliminated alternatives 
reconstruction of the intersection. Bicycle/pedestrian accommodation * Modify intersection geometry: No alternative geometries could be 
improvements would be required for and major reconsttuction of the identified that would address the core safety issues at this location. 
intersection. * Connector road through the property on the northeast corner of the 


Route 28 at Main Street eliminated alternatives 
+ Left turn restrictions: Without a viable alternative for drivers, 
restrictions would provide no benefit. If a viable alternative existed (ex. * 
signal ot roundabout at Santuit-Newtown Road) such restriction could 
be considered. 
+ Route 28 westbound left turn lane: Eliminated due to the required 
property takings required in comparison to the anticipated benefits. 


intersection: an additional access point along Route 28 would adversely 
impact safety. 

Bicycle/pedestrian accommodation upgrades: Bicycle/pedestrian 
accommodation improvements are infeasible without a major 
reconstruction of the intersection. Bicycle/pedestrian accommodation 
improvements would be required for and major reconstruction of the 
intersection. 


* Install a traffic signal: While the intersection meets signal warrants Pedestrian accommodations eliminated alternatives 
during the summer months, it is unwarranted during the non-summer +  Bumpouts: No suitable location could be identified. 
months and therefore could not be installed. Other 
+ Install a roundabout: Eliminated due to the scale of property takings + Install portable traffic signal west of Sandalwood Drive (see details on 


required in comparison to the anticipated benefits. 

*  Bicycle/pedestrian accommodation upgrades: Bicycle/pedestrian 
accommodation improvements are infeasible without a major 
reconstruction of the intersection. Bicycle/pedestrian accommodation 
imptovements would be required for and major reconstruction of the 
intersection. 7 

Route 28 at Sandalwood Drive eliminated alternatives 

* Back access to Route 130 or Santuit-Newtown Road: No feasible 
connection could be identified and significant impacts on local roads ° 
could be experienced due to cut-through traffic. 

+ Install a traffic signal: While the intersection meets signal warrants 
during the summer months, it is unwatranted during the non-summer 
months and therefore could not be installed. 


the following pages): Eliminated due to the increased congestion impact 
on Route 28. Additionally, staff did not believe such an installation 
would be allowed by the Massachusetts Department of Transportation 
(MassDOT), the owner of this portion of Route 28. The alternative was 
forwarded on to MassDOT. 

Widen Route 28 to four lanes: insufficient right-of-way and would only 
provide substantial benefits if extended for an extended portion of 
Route 28. 

Zoning changes: Beyond the scope of this study. 
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Cotuit Route 28 from Santuit- Newtown to Route 130 


The ‘under- $10,000 Solution 


This quick solution is Operational in 30 days 


It resolves all safety concerns in addition to resolving all congestion issues 


Please Pay Attention !! 


e No new traffic controls at intersections 

e New materials approximately less than $10,000 

e Only a single existing light is ‘cloned’ 

e One day installation of materials and ‘adjusting existing light timing’ 

e Requires one ‘60 seconds’ additional traffic delay for only east and west through travelers 
e Can be operational in 30 days 

e Reduces critical response times of AMT/Fire from current ‘congestion’ at intersections 
e Nonew ‘one-way’ traffic roads established 

e Resolves all 28 / Main Street safety 

e Resolves all 28 / Santuit-Newtown Road safety 

* No additional congestion in Summer 28 / Main Street 

e Far less congestion off-season 28 / Main Street 

e No additional congestion in Summer 28 / Santuit-Newtown Road 

e Far less congestion off-season 28 / Santuit-Newtown Road 
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e Resolves all safety and access issues for 28 / Main Street existing and future retail businesses and restaurants 
eS I . 
Less than $10,000: ‘S724 Reduced in 30 days - What’s not to LOVE ?? 
How it’s done — 


e Rent one portable traffic light to be positioned west-bound as shown 
e Link that ‘portable’ to a single East-bound light at Rt.28/130 as shown 
e Have them both signal ‘RED’ at the same time 
e The ‘joint ‘RED’ stay red for a full minute — minimum 
e What has now resulted at Main Street??? 


All east and all west traffic prior to the RED signals continues to flow !! 


© Traffic waiting at Main St see the last vehicle each pass: east and west 


e Suddenly Rt. 28 is ‘empty in front of Main St and its businesses. 


e All Main Street vehicles can now move on to an ‘empty’ Rt. 28 
e They can go - stress~free east-west or straight across to The Cahoon as long as the 
two ‘cloned’ red signals hold all Rte. 28 east and west traffic.(one minute) 
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e All business and restaurant patrons between the two ‘Red Clones’ now can enter Rt. 
28 - with Less stresy- along with the Main St vehicles. 


e Less than $10,000: 252745 Reduced in 30 days - What's not to LOVE ?? 


It also can resolve (no additional cost or equipment) all 28 / 
Santuit-Newtown Road safety and congestion issues 
How ?? -- 


The ‘slug” of largely vacant east-bound road, created for the top of Main St ‘business district’ - 
continues to move east — that ‘slug’ of empty Rte. 28 — arrives at and resolves most 28 / Santuit-Newtown 
Road safety and congestion by ‘gifting’ a very low, or no-traffic ‘gap’ east-bound. 


If also ‘coordinated’ with the Putnam Ave/Stop&Shop light — a ‘slug of very low traffic gap’ west-bound could 
arrive at the same time - at the 28 / Santuit-Newtown Road intersection; then waiting vehicles can go — 
stresy-free - east-west or straight across Rt. 28 from the 28 / Santuit-Newtown Road intersection. 


e Less than $10,000: <§¢7e4g" Reduced in 30 days - What’y not to- LOVE ?? 
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eou umoymaN-Ungaes 


The section of Route 28 from Santuit- Newtown to Route 130 has been identified as a priority for investigation. This section of road is often 
congested, particularly in the summer months. The corridor includes three busy intersections on Route 28 including at Santuit-Newtown 
Road, Main Street and Route 130 that are often functionally deficient. Several retail businesses and restaurants also contribute to traffic 
congestion. Along this corridor, congestion is an inconvenient, but understandable, slowing of inter-regional access between the towns of 
Falmouth and Mashpee to Barnstable, Sandwich and other towns on the eastern portions of Cape Cod. Residents and visitors traveling this 
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corridor may be connecting to various destinations including Hyannis, Mashpee Commons, Main Street Cotuit, or the limited access highway, 
Route 6. 


Of key concern is accommodation for all Cotuit top of Main Street and Santuit- Newtown road users including motorists, pedestrians, area 
business patrons, bicyclists, and transit users. This is also a corridor for non-motorized users looking to access their jobs and retail 
destinations from their neighborhoods. 


Despite there being significant concerns with this corridor there has been limited study to identify solutions. Any potential improvements 
along this corridor must be balanced with impacts on the environment and neighboring properties. 


The Cape Cod Commission, under the 2015-2016 Unified Planning Work Program, will conduct a transportation planning study for the study 
area with the following study goal: 


Develop alternatives submitted by area stake-holders that will provide safe and convenient access within the study area for all users of 


the roadway system including pedestrians, business patrons, bicyclists, and motorists. Alternatives invited that can be easily ‘tested’ 
along this corridor for a substantial period of time (six months) with traffic data accumulation to be reported to Area Stakeholders. 


This solution was originally submitted in 2011 to the Cotuit civic association. 
cotuitcivicassociation@gmail.com 
Respectfully re-submitted today October 27, 2016 by: 


Michael & Gisa Belanger 
P.O. Box 492 

43 Poponessett Road 
Cotuit, MA 02635 
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WATER THREAT LEVEL 


Hat 


The Problem 


The Massachusetts Estuaries Program (MEP) technical report 
(available at www.oceanscience.net/estuaries/) indicates 
the Popponesset Bay system exceeds its critical threshold for 
nitrogen, resulting in impaired water quality. Popponesset 
Bay is one of the first to have received a MEP technical report. 
Anutrient Total Maximum Daily Load (TMDL) has been 
established by MassDEP and US EPA. 


MEP TECHNICAL REPORT STATUS: Final 
TMDL STATUS: Final TMDL. 
TOTAL WASTEWATER FLOW: 456 MGY (million gal 
per year) 

Treated WW Flow: 61 MGY 

Septic Flow: 395 MGY 
UNATTENUATED TOTAL NITROGEN LOAD (MEP): 
41,628 kg/Y (kilograms per year) 


ATTENUATED TOTAL NITROGEN LOAD (MEP): 
27,611 ke/Y 


SOURCES OF CONTROLLABLE NITROGEN (MEP): 
829% Septic Systems 
10% Lawn Fertilizer 
7% Stormwater From Impervious Surfaces 
1% Wastewater Treatment Facilities 
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WATERSHEDS: UPPER CAPE 
Popponesset Bay 


CONTRIBUTING TOWNS 


MASHPEE 

SANDWICH 

BARNSTABLE 

DISCUSSION: A portion of the land area in Sandwich 
and Mashpee is not in the control of the town as it is 
part of Joint Base Cape Cod (JBCC), which is served by 
a wastewater treatment facility and discharged outside 
of the watershed. 


THE MEP RESTORATION SCENARIO 


WATERSHED TOTAL NITROGEN REDUCTION 
TARGET: 45% 

WATERSHED SEPTIC REDUCTION TARGET: 61% 
(The scenario represents the aggregated sub- 
embayment percent removal targets from the MEP 
technical report) 


POPPONESSET BAY ESTUARY 


EMBAYMENT AREA: 720 acres 

EMBAYMENT VOLUME: 119 million cubic feet 

2012 INTEGRATED LIST STATUS: Category 4a for 

estuarine bioassessments and fecal coliform 
Category 4a: TMDL is complete 
www.mass.gov/eea/docs/dep/water/ 
resources/O7v5/12list2. pdf 


Appendix 5B 


The Popponesset Bay estuary is 
located in the Towns of Mashpee 
and Barnstable. It is a large shallow 
embayment that extends from 
Nantucket Sound nearly three miles 
to its groundwater fed headwate 


The embayment includes four 
distinct sub-systems - Shoestring 
Bay, the Mashpee River, Ocway Bay 
and Popponesset Creek. The estuary 
supports a variety of recreational 
uses including boating, swimming, 
shell fishing and fin fishing. 
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WATERSHEDS: UPPER CAPE 


POPPONESSET BAY WATERSHED 


ACRES: 13,082 
@ PARCELS: 7,979 
™ % DEVELOPED RESIDENTIAL PARCELS: 78% 
@ PARCEL DENSITY: 1.6 acres per parcel (approx.) 
fl WASTEWATER TREATMENT FACILITIES: 6 
™ Stratford Ponds: 35,500 gallons per day (GPD) 
® Willowbend: 113,000 GPD 
™ Cotuit Meadows: 59,000 GPD 
® Windchime: 40,000 GPD 
™ Mashpee Commons: 180,000 GPD 
™ South Cape Village: 24,000 GPD 


POPPONESSET BAY 


Freshwater Sources 


PONDS 


© IDENTIFIED SURFACE WATERS: 40 

= NUMBER OF NAMED FRESHWATER PONDS: 13 

1 PONDS WITH PRELIMINARY TROPHIC 
CHARACTERIZATION: 5 
(Listed In Appendix 4C, Ponds With Water Quality Data) 

i 2012 INTEGRATED LIST STATUS: 4 listed 

1 DISCUSSION: Mashpee recently conducted a pond 
assessment and installed Solar Bees in Santuit Pond in 
efforts to restore water quality. 


LOCAL PROGRESS 


BARNSTABLE 


Barnstable contributes approximately 147% of the 
attenuated wastewater nitrogen load to Popponesset Bay. 
The Town of Barnstable submitted a draft Comprehensive 
Wastewater Management Plan (CWMP) in 2012, which 
characterized the wastewater needs of the Popponesset 
Bay watershed in terms of required nitrogen reduction, 
according to the Massachusetts Estuaries Project (MEP) 
technical report and the Total Maximum Daily Load 
(TMDL). The earlier 2007 CWMP and its predecessor, 
the 1993 Needs Assessment, identified other wastewater 
needs according to Title 5 conditions. 


MASHPEE 


The Town of Mashpee contributes approximately 77% of 
the attenuated wastewater nitrogen load to Popponesset 
Bay. The Town has been engaged in wastewater planning 
since 2001. The draft Needs Assessment and Technologies 
Screening Report, completed in 2007, address nitrogen 
loading to the eastern portion of Waquoit Bay and 
documents the significant level of effort that had gone 
into addressing coastal water quality over the previous six 
years. The Alternatives Assessment, completed in 2008, 
evaluates 4 options that consider an array of wastewater 
management scenarios that involve use of, and potential 
expansion of, existing wastewater treatment facilities, new 
sewering and use of denitrifying on-site septic systems. 


In 2013, the town filed its Final Needs Assessment, 
which considers 8 computer simulations run by the 

MEP to evaluate TMDL compliance. The final report 
includes adjustments to previous scenarios, incorporates 
decentralized wastewater treatment and non-traditional 
nitrogen reduction approaches, such as aquaculture and 
stormwater Best Management Practices (BMPs). 


SANDWICH 


Sandwich contributes approximately 9% of the attenuated 
wastewater nitrogen load to Popponesset Bay. Much of the 
nitrogen load from Sandwich is naturally attenuated by the 
intervening ponds and streams. Sandwich has completed 
a CWMP Needs Assessment and is presently working on 
public private partnerships for wastewater infrastructure 
in South Sandwich Village, which is partially in the 
Popponesset watershed. 
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POPPONESSET BAY WATERSHEDS: UPPER CAPE 


STREAMS DRINKING WATER SOURCES Degree of Impairment 
a SIGNIFICANT FRESHWATER STREAM OUTLETS: 2 1 WATER DISTRICTS: 3 and Areas of Need 
Mashpee River: Sandwich Water District 
™ Average Flow: 26,223 cubic meters per day (m3/d) ™ Cotuit Water District For the purposes of the §208 Plan Update areas of need are 
™ Average Nitrate Concentrations: .318 milligrams per = Mashpee Water District primarily defined by the amount of nitrogen reduction required 
liter (mg/L) WH GRAVEL PACKED WELLS: 9 as defined by the TMDL and/or MEP technical report. These 
Santuit River: Sie have nivate concentrators between and 0. me/ were referred to above as a 61% reduction in septic nitrogen 


© 1 have nitrate concentrations between 0.5 and 1 mg/L 


™ Average Flow: 13,164 m3/d 
™ 3 have nitrate concentrations between 1 and 2.5 mg/L 


= Average Nitrate Concentrations: 0.702 mg/L and a 45% reduction in total nitrogen. More specifically, the 


IE DISCUSSION: Characterization of fresh water streams : : = eae 2.5 and 5 mg/L. MEP provides a targeted amount of nitrogen reduction required 
like these is a regular part of the MEP technical iA Vai Wei cs by subwatershed, as shown in Figure 4-1 POB Subwatersheds 
reports. These concentrations are higher than areas aiciceulSsicNH we - isi with Total Nitrogen Removal Targets and Figure 4-2 POB 

P it S ing area 
of the aquifer with less than 0.05 mg/L background le includes contributing areas Subwatersheds with Septic Nitrogen Removal Targets. 
concentrations that are evident in public supply wells Ho he RoekPanlg eomiouny Water supply Walls 
iB ee its watershed map. These wells are located outside the The nitrogen load from the watershed exceeds the threshold 

located in pristine areas. This provides evidence of 

‘ 4 Popponesset Bay watershed. or TMDL for Popponesset Bay, resulting in impaired water 
the impact of non-point source nitrogen pollution from 

dential the aquifer and ress tal quality. The ecological health of a water body is determined 
residential areas on the aquifer and receiving coastal 
isin a ° a ‘ He from water quality, extent of eelgrass, assortment of benthic 

: fauna, and dissolved oxygen and ranges from 1-severe 


degradation, 2-significantly impaired, 3-moderately impaired, 


01% -9% 
9.1% - 38% 
38.1% - 62% 
62.1% - 86% 
86.1% - 100%, 


Subwatersheds with 
Total Nitrogen Removal Targets 


Figure 4-1 POB 


Subwatersheds with 
Septic Nitrogen Removal Targets 


Figure 4-2 POB 
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WATERSHEDS: UPPER CAPE POPPONESSET BAY 


4- healthy habitat conditions 


MEP ECOLOGICAL CHARACTERISTICS 
AND WATER QUALITY 


™ OVERALL ECOLOGIC CONDITION: Healthy to 
Severely Degraded 
im LOWER POPPONESSET BAY: Healthy to Moderately 
Impaired 
1 OCKWAY BAY: Significantly Impaired to Severely 
Degraded 
ll MASHPEE RIVER: significantly Impaired to Severely 
Degraded 
@ SENTINEL STATIONS: 
™ Total Nitrogen Concentration Threshold: 0.38 mg/L. 
= Total Nitrogen Concentration Existing: 0.45 mg/L 
(As reported at the MEP sentinel water-quality 
monitoring stations) 
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Stormwater BMPs 


t 4) SCALE: CAPE WIDE SCENARIO PLANNING: SELECTED FOR USE 
APPROACH: REMEDIATION 
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DESCRIPTION 


SITING NEEDS 


Varies 


ECO-BENEFITS 
Enhances Habitat / Wildlife / Biodiversity 
Promotes Green Space / Conservation / Recreation 
Improves Management of Flooding / Extreme Events 


PERFORMANCE CHALLENGES 
Requires the creation and enforce of 
stormwater regulations and policies 


Permitting 


POTENTIAL PERMITTING AUTHORITIES 
Municipal Conservation Commission 
Massachusetts Department of 
Environmental Protection 
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SCALE: CAPE WIDE 
APPROACH: REMEDIATION 


Non-Structural Stormwater strategies. These strategies include street sweeping, maintenance of stormwater utilities, 
education and public outreach programs, land use planning, and IC reduction and control. 


CLIMATE RESILIENCE: RISKS 
Reduced effectiveness of biological processes as 
a result of more frequent inundation or exposure 
to saline water (surface or ground water 


CLIMATE RESILIENCE: SOLUTIONS 
Ensure frequent maintenance inspections 
to monitor condition and performance 
of technology (e.g. achieving nutrient 
removal targets, health of vegetation) 
Project design and species selection 
to ensure adequate performance in 
increasingly saline environments 


Stormwater BMPs 
SCENARIO PLANNING: SELECTED FOR USE r 4 ) 


= 
S 
= 
= 
fay 
ra 
= 
rr 
a 


Technology Performance 


Nitrogen Removal 25% to 75% 


Phosphorus Removal 1% to 8% 


$695 $51,470 


Removal Cost per kg P 
(avg life cycle) 


Removal Cost per kg N 
(avg life cycle) 


20 years 


Useful Life 


1to 10 years 


Time to See Results 
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‘Overflow Inlet ‘Bioretention Planting, 


Planting Soil Ponding Depth 9° mas. 
Bioretention 

‘Cleanout 

Bioretention Surface 
23° Shredded Hardwood 
Muleh 


‘Sand Bed (6 inches) 


Technology Performance 


Stormwater Bioretention Soil Media Filters 


SCALE: SITE SCENARIO PLANNING: NOT SELECTED FOR USE N 
itrogen Removal 25% to 45% 
APPROACH: REMEDIATION IDENTIFIED FOR PILOTING 
DESCRIPTION ; 7 : Phosphorus Removal 20% to 30% 
Bioretention is the process in which contaminants and sedimentation are removed from stormwater runoff through physical, 
biological and chemical treatment processes. Stormwater is collected into the treatment area which consists of a grass buffer $2 241 $20. 912 


strip, sand bed, ponding area, organic layer or mulch layer, planting soil, and plants. Runoff passes first over or through a 
sand bed, which slows the runoff’s velocity, distributes it evenly along the length of the ponding area, which consists of a 
surface organic layer and/or groundcover and the underlying planting soil. The ponding area is graded, its center depressed. 
Water is ponded and gradually infiltrates the bioretention area or is evapotranspired. The bioretention area is graded to divert 
excess runoff away from itself. Stored water in the bioretention area planting soil exfiltrates over a period of days into the 20 years 1to 10 years 
underlying soils. Useful Life Time to See Results 


Removal Cost per kg N Removal Cost per kg P 
(avg life cycle) (avg life cycle) 
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Stormwater Bioretention Soil Media Filters 


SCALE: SITE SCENARIO PLANNING: NOT SELECTED FOR USE Oo 
APPROACH: REMEDIATION IDENTIFIED FOR PILOTING 


SITING NEEDS 
GW depth > 4 feet 
Footprint is greatly scalable 


= 
S 
= 
=< 
a 
ra 
= 
rn 
a 


ECO-BENEFITS 
Enhances Habitat / Wildlife / Biodiversity 
Promotes Green Space / Conservation / Recreation 
Improves Management of Flooding / Extreme Events 


PERFORMANCE CHALLENGES 
Open space required for construction 


CLIMATE RESILIENCE: RISKS 
Reduced effectiveness of biological processes as 
a result of more frequent inundation or exposure 
to saline water (surface or ground water) 


CLIMATE RESILIENCE: SOLUTIONS 
Ensure frequent maintenance inspections 
to monitor condition and performance 
of technology (i.e. achieving nutrient 
removal targets, health of vegetation) 
Species selection to ensure adequate performance 
in increasingly saline environments 
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Stormwater Constructed Wetlands, BMPs 


& SCALE: CAPE WIDE ‘SCENARIO PLANNING: SELECTED FOR USE 
‘ww APPROACH: REMEDIATION PHYTOBUFFERS IDENTIFIED FOR PILOTING 


= 
S 
= 
=< 
a 
a 
= 
nr 
es 


60... 
at 
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Stormwater Constructed Wetlands, BMPs 


SCALE: CAPE WIDE SCENARIO PLANNING: SELECTED FOR USE Qa 
APPROACH: REMEDIATION PHYTOBUFFERS IDENTIFIED FOR PILOTING 


DESCRIPTION 

There are several types of structural stormwater BMPs, such as phytobuffers, vegetated swales, and constructed wetlands, 

which can contribute to nutrient removal. These approaches typically employ an excavated elongated basin engineered to 

accommodate the requirements of the site, together with components designed to enhance nutrient attenuation. These 

components may include: a swale to convey runoff; a system of chambers that allow for filtration, sediment settling, aerobic 

and anaerobic activity; and vegetation for nutrient uptake. Vegetated swales are typically grassed parabolic basins with relatively 

flat side slopes. Phytobuffers employ fast growing poplars and willow trees to remove nutrients and other contaminants. 

Constructed wetlands filter stormwater as it flows horizontally through a sediment forebay and a series of gravel-bottomed Technology Performance 
wetland cells, where algae and microbes grow in abundance. Constructed wetlands can be engineered to mimic natural systems, 

but designed to improve residence time within anaerobic chambers, allowing for year round nitrogen removal. 


= 
i=) 
= 
a 
wd 
= 
a 
a 


SITING NEEDS CLIMATE RESILIENCE: SOLUTIONS 
Varies Ensure frequent maintenance inspections to monitor 
condition and performance of technology (e.g. ach- 
ECO-BENEFITS 7 ieving nutrient removal targets, health of vegetation) 
Enfraices Habitat / Wiklfa 7 Blodlvarsiy Project design and species selection Phosporous Removal 71 to 80 
Promotes Green Space / Conservation / Recreation 


Nitrogen Removal % 25 to 90 


to ensure adequate performance in 


Improves Management of Flooding / Extreme Events increasingly saline environments $156 to $6,483 to 
PERFORMANCE CHALLENGES bik $1,900 $74,143 
Requires the creation and enforcement of Permitting Removal Cost perkgN Removal Cost per kg P 
(avg lifecycle) (aug lifecycle) 
stormwater regulations and policies 
POTENTIAL PERMITTING AUTHORITIES 
OLIMATE RESILIENCE: RISKS Muricpal Conservation Commission 20 years 1to 10 years 
Reduced effectiveness of biological processes as Massachusetts Department of Useful Life Time to See Results 
a result of more frequent inundation or exposure Environmental Protection 


to saline water (surface or ground water) 
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CAPE COD COMMISSION 


3225 MAIN STREET ¢ P.O. BOX 226 * BARNSTABLE, MASSACHUSETTS 02630 
(508) 362-3828 © Fax (508) 362-3136 * www.capecodcommission.org 


